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ABSTRACT 
This study was designed to determine the simultaneous effect of Mangifera indica crude aqueous 
extract and the therapeutic dose of tetracycline on some hepatic enzymes (ALT and AST) and 
histology of the liver of adult wistar rats. 25 wistar rats were divided into 5 groups: Group A was 
untreated and served as control group, group B was treated with only 2mL of mango leaves 
decoction, group C was treated with only 5.4mg/kg of tetracycline, group D was treated with 1mL 
of mango leaves decoction and 4.8mg/kg of tetracycline and group E was treated with 3mL of 
mango leaves decoction and 7.7mg/kg of tetracycline simultaneously. The administration period 
lasted for only 14 days which was given gavagely and the rats were sacrificed on the 15th day by 
cervical dislocation. The liver was removed, fixed in 10% formal saline and stained in H and E. 
The transaminase enzymes (the AST and ALT) were measured to determine possible changes in 
their hepatic leaves. The result shows that the crude aqueous extract of mango levels has adverse 
effect on the morphology and some hepatic enzyme (ALT and AST) of the liver (such as 
enlargement of the central vein, reduction in the size of sinusoids), the therapeutic dose of the 
tetracycline have no detrimental effect on the morphology and the hepatic enzymes of the liver. 
In conclusion, the extract of mango leaves decoction has adverse effect on the liver histology and 
the therapeutic dosage of tetracycline has no adverse effect on the histology of the liver. 
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INTRODUCTION 
Mangifera indica (Mango) belongs to the 
family Anacardiaceae. Mangifera indica L. is a 
large evergreen tree, which has been 
introduced wherever the climate is sufficiently 
warm and damp and is now completely 
naturalized in many parts of tropic and 
subtropic (Ross, 1999). Mangiferin, a 
pharmacologically-active compound of 
Mangifera indica, is widely distributed in the 
leaves and bark of Mangifera indica (Yoshimi 
et al., 2001). The bark, roots and leaves of 
M. indica are of traditional medicinal 
importance throughout the globe (Ross, 
1999). Naturally, mango leaves extract are 
said to have antitussive and expectorant 
effects which are rarely reported. 
Tetracycline is a broad-spectrum antibiotic 
employed clinically in the treatment of 
bacterial infections. Tetracycline contains a 
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four-ring structure and act by preventing 
attachment of tRNA to the mRNA-ribosomal 
complex. It is known to cause or induce 
testicular damage and a number of 
biochemical dysfunctions and suspected to 
induce testicular damage to animals but there 
is paucity of data on its effect and 
mechanism of action on the male 
reproductive system (Farombi et al, 2008). 
Liver is the largest organ in the mammalian 
body. It is the centre of all metabolic 
activities in the body. The micro-
morphological features of the liver is 
highlighted by the lobules and their sinusoids 
that are lined with highly active Kupffer cells, 
central veins and hepatocyte plates that are 
closely associated with the terminal 
lymphatics and bile canaliculi (Webster and 
Webster, 1974; Berne & Levy, 1998; 
Costanzo, 1998). 
While the craze for natural products has its 
merits, care must be taken not to consume 
plants or plant extracts that could have 
deleterious effects on the body, either in the 
short term or in the long term (Omonkhua 
and Onoagbe, 2008). 
 
MATERIALS AND METHODS 
Location and duration of study 
The protocols were carried out according to 
the guidelines for care and use of laboratory 
animals as approved by LAUTECH ethics 
committee for animals. This study was 
conducted at the animal house of the 
Department of Human Anatomy, LAUTECH, 
Ogbomoso, Oyo State, Nigeria. The rats were 
placed in a room temperature-controlled 
room with 12:12 light-dark cycle. The 
preliminary studies, animal acclimatization, 
drug procurement, actual animal experiment 
and evaluation of results, lasted for a period 
of three months. However, the actual 
administration of the drug to the test animals 
lasted for two weeks. 
Care of wistar rats 
Twenty-five Wistar rats weighing 150-290g 
were used for this experimental design. The 
experimental animals were housed in 
standard plastic cages, fed with mash feed 
diet and water once daily. The experimental 
animals were randomised and divided into 
five groups. 
Collection of medicinal plant and 
Preparation of aqueous extract 
The aqueous extract of Mangifera indica 
leaves were obtained, then air-dried for six 
weeks. 1000g of the mango leaves were 
obtained.The dried sample was pulverized 
using mortar and pestle. The resulting 
powder material was used in the extraction 
process. Extraction was carried out using the 
method described by (Harbourne, 1972; Ekpe 
et al., 1990; Uhegbu et al., 2005; Nwinuka et 
al., 2008) and modified for use for the 
purpose of this study. 
Experimental design and Grouping 
After acclimatization period, rats were 
weighed and randomly divided into five 
groups comprising five animals in each group 
as follows: 
Group A: Rats were given stock diet and 
water ad libitum, they served as control. 
Group B: Experimental animals were given 
stock diet and gavagely given 2mL of MI 
extracts (MIE) for a period of 14days. 
Group C: Experimental animals were given 
stock diet, gavagely given 5.4mg/kg of 
tetracycline for a period of 14days. 
Group D: Experimental animals were given 
stock diet, gavagely given 1mL of Mango 






leaves aqueous extract and 4.8mg/kg of 
tetracycline for a period of 14 days. 
Group E: Experimental animals were given 
stock diet, gavagely given 3mL of Mango 
leaves aqueous extract and 7.7mg/kg of 
tetracycline for a period of 14 days. 
Preparation of Drug 
Tetracycline tablets were bought from 
Sumther Pharmacy, Ogbomoso, Nigeria. 
Doses for rats weighing between 0.15kg to 
0.29kg were calculated to be 5.4mg, 4.8mg 
and 7.7mg with respect to the 250-500mg of 
human being of average body weight of 70kg 
in 2-3 doses per day. 
Administration of Drugs 
Tetracycline capsules dissolved fully in 
distilled water, were given to each animal in 
the experimental group according to the 
concentration that corresponds to the 
required doses for a period of 14 days orally 
with the aid of an oral cannula. The animals 
received this drug once daily. 
Procedures for animal sacrifice and 
tissues harvest 
The animals were sacrificed by cervical 
dislocation on the 15th day. Blood was 
collected from the heart for biochemical 
analysis of hepatic enzymes and the tissues 
(liver) were harvested immediately for 
histological analysis after tetracycline and 
mango leaves extract had been administered 
for 14days. The livers were immediately fixed 
in 10% formol-saline. 
Histological Processing of the liver 
tissue 
The liver from each group was removed and 
fixed in 10% formol-saline which consists of 
the following:  200ml of 40% 
formaladeheyde, 18g of NaCl, 1800mL of 
distilled water. Automated tissue processor 
was used in the processing of the liver tissue 
after which the procedures were carried on 
the liver tissue (which includes fixation, 
dehydration, clearing, infiltration and 
embedding). The tissues were sectioned 
using microtome. The sections were stained 
in H and E stain. The stained tissues were 
viewed through light microscope. 
Enzyme Assays 
The glutamic transaminase enzymes; serum 
glutamate oxaloacetate transaminase (GOT) 
and serum glutamate pyruvate transaminase 
(GPT), catalyse the transfer of the amino 
group of glutamic acid to oxaloacetic acid in 
reversible reactions. The transaminase 
activity is proportional to the amount of 
oxalate or pyruvate formed over a definite 
period of time and is measured by reaction 
with 2, 4-Dinitrophenylhydrazine (DNPH) in 
alkaline solution. 
After the blood was aspirated from the apex 
of the heart into plain tubes which was 
placed in an ice rack, the blood was 
centrifuged to collect the serum which later 
was put in freezer for further analysis.  
Estimation of AST activities and ALT activities 
was done using Reitman-Frankel method 
(Widmann, 1980). 
 
Photomicrography of the tissues 
Photomicrography is the process of taking 
photographs through a microscope; a camera 
is mounted directly above the microscope's 
eyepiece. Normally the camera does not 
contain a lens because the microscope itself 
acts as the lens system. The 
photomicrographs of the tissues were at x100 
magnification. 
Statistical analysis 
The data obtained from this study were 
analyzed using the Statistical Package for 
Social Sciences (SPSS for windows, version 
19.0) and Microsoft Excel (windows 2007). 
Comparisons were made between control and 






experimental groups using student’s t-test. 




The weight distribution of the animals 
The weight difference (initial weight minus 
final weight) in the animals were taken and 
analysed. There was a significant difference 
(body weight difference) among the different 
groups of the experimental animals. There 
was increase in body weight among all the 
groups of the wistar rats i.e. there was no 
reduction in body weight among those 
administered with crude aqueous extracts of 
mango leaves, tetracycline, and combination 
of  the crude aqueous extract+tetracycline 
(as shown in table 1). 
Table 1: The body weight is represented as Mean±S.E.M 
Groups  Initial mean   Final mean  Percentage 
  weight (g)   weight (g)  gain/loss(%) 
A  143.5 4.15   144.5±7.27  +0.69 
B  155 8.52   165 9.36  +6.45 
C  190±9.08   202±11.24  +6.84 
D  167±3.74   189±9.40  +13.17 
E  270±26.32   287±27.51  +6.30  
 
 
Figure 1: The enzyme activity of each group is represented as Mean±S.E.M; the p-value is significant as <0.05.* represent value 
significantly different from group A. 
 
 
Liver enzyme activity 
The liver biomarkers employ in this enzyme 
analysis were alanine transaminase (ALT) and 
aspartate transaminase (AST). Group A, the 
ALT activity was obtained at 25±2.14 U/L 
while the AST activity was obtained at 































obtained at 27.4±3.34 U/L while the AST 
activity was obtained at 98.8±0.56 U/L. 
Group C, the ALT activity was obtained at 
25.5±2.15 U/L while the AST activity was 
obtained at 87.2±1.40 U/L. Group D, the ALT 
activity was obtained at 25.1±1.00 U/L while 
the AST activity was obtained at 88.0±0.56 
U/L. Group E, the ALT activity was obtained 
at 25.5±2.25 U/L while the AST activity was 
obtained at 88.8±1.04 U/L (as shown in 
figure 1).  
The histology of the liver 
Group A (figure 2A) shows liver section of 
clean venules (white arrow), normal 
hepatocytes (blue arrow) and sinusoids with 
no inflammatory cells. Group B (figure 2B) 
shows liver section showing blood congestion 
within the central vein (white arrow). The 
hepatocyte and the sinusoids are normal 
(black arrow). Group C (figure 3B) shows 
liver section of a normal central vein(white 
arrow), normal hepatocytes (black arrow) 
and sinusoids with no inflammation. Group D 
(figure 4B) shows liver section of an enlarged 
central vein (white arrow), a closed sinusoid 
(black arrow) and the hepatocytes. Group E 
(figure 5A) shows liver section of an enlarged 
burst central vein (white arrow), shrunken 



































The body weight of the rats as presented (in 
table 1) in each group showed an increase 
between initial and final body weight among 
all the groups. There were no significant 
differences (P> 0.05) among Groups B-E as 
compared against group A (Zhang et al., 
2014). Therefore, therapeutic dose of 
tetracycline and crude aqueous extract of 
Mangifera indica leaves have no detrimental 
effect on the body weights of rats on a short-
term usage. 
The histological result of this study found 
there was no damage to the liver 
cytoarchitecture of the control group (figure 
2A); the sinusoids are devoid of inflammatory 
cells, the venule is clear. It showed normal 
liver histology. In comparison of control 
group with 155mg/kg of MIE group (figure 
2B), there was enlargement of the central 
vein and marked venular congestion which is 
also attended by population of inflammatory 
cells. The sinusoids are not left out of 
inflammation. In contrast to Farombi et al. 
(2008) who stated that tetracycline has an 
adverse effect on the testes of the male 
wistar rats, the tetracycline group of 
5.4mg/kg (figure 3B), the liver showed 
normal architecture. The hepatocytes, the 
sinusoids and the venules are normal with no 
evidence of inflammation. In 4.8mg/kg of 
tetracycline+ 83.5 mg/kg of MIE group as 
compared with control group (figure 4); there 
was enlargement of the central vein, the 
sinusoids are reduced in size due to central 
vein enlargement. In 7.7mg/kg of 
Tetracycline+ 190mg/kg of MIE group as 
compared with control group (figure 5); there 
was enlargement of the central vein which 






also shows haemorrhage, the sinusoids are 
not left out of inflammation. 
When a substance is being consumed, in the 
digestion process, the substance is either 
beneficial or harmful to the liver. To 
determine liver damage, it is essential to 
check the enzyme activity of the liver. In this 
work, ALT and AST activities were employed. 
When the liver is injured or inflamed, the 
levels of ALT and AST in the blood usually 
rise; therefore, this test is performed to check 
for signs of liver disease (Pratt and Kaplan, 
2000). 
 
In the work done by Johnston, (1999); the 
AST: ALT was calculated by dividing the AST 
value by the ALT value. This procedure helps 
determines the liver or other organ damaged. 
In group A, which serve as the control group, 
the enzyme activity for ALT is 25±2.14 U/L, 
in the reference value the activity is within 
normal expected value while the AST value is 
89.6 ±1.32 U/L, this value is above the 
expected value this might be indication of 
disease of the heart (Pratt and Kaplan, 2000). 
In group B, which received mango leaves 
decoction, the enzyme activity for ALT is 
27.4±3.34 U/L, in the reference value the 
enzyme activity is within normal expected 
value while the AST value is 98.8 ± 0.56 U/L, 
value is above the expected value. This 
suggests induction of hepatocellular damage. 
The significant increase in activity of AST and 
the insignificant increase activities of ALT, 
ALP and the level of bilirubin in serum 
indicate M. indica – induced hepatocellular 
damage (Izunya et al., 2010). In the group C, 
which were administered therapeutic dose of 
tetracycline, the enzyme activity for ALT is 
25.5 ±2.15 U/L, in the reference value the 
activity is within normal expected value 
showing that the drug has no adverse effect 
on the organ. The AST value is 87.2 
±1.40U/L; the reduction in the value as 
compared with the control group. This shows 
that it is non-toxic to the organ. In group D, 
which was administered simultaneously 
mango leaves decoction and therapeutic dose 
of tetracycline, the enzyme activity for ALT is 
25.1 ±1.00 U/L, which is within the normal 
expected value while the AST value is 88.0 
±0.56 U/L which is above the expected value 
indicating hepatic damage. In group E, which 
was simultaneously administered mango 
leaves decoction and therapeutic dose of 
tetracycline, the enzyme activity for ALT is 
25.5 ±2.25 U/L (within the normal expected 
value) while that of the AST value is 88.8 
±1.04 U/L, this value is above the expected 
value and indicates hepatocellular damage. 
The significant increase in activity of AST as 
well as ALT, ALP and the level of bilirubin in 
serum indicate M. indica – induced 
hepatocellular damage.  
In conclusion, the administration of 
therapeutic dose of tetracycline has no 
adverse effect on the cytoarchitecture and 
some hepatic enzyme of the liver tissues, 
when compared with the control group of this 
research. This implies that the therapeutic 
dose has no adverse effect on the histology 
of liver the wistar rats. Comparison among 
the groups; control, mango decoction group, 
tetracycline treated, tetracycline+mango 
treated shows that mango leaves extract has 
toxic effect on the liver from figures 4B&5B. 
This causes enlargement and haemorrhage of 
the central vein, reduction in size of the 
sinusoids and the distortion of the hepatic 
cells. This shows that the mango leaves 
extract has adverse effect on the liver of the 
wistar rats. Hence, mango leaves decoction 
should be discontinued, research should be 




LEVEL OF EVIDENCE 






It is a level 3 Case-control study design, randomization yes and control yes.  
The potential impact of this research is that mango leaves decoction is deleterious to the liver 
when not taken at a safe dose. 
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